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Antennal sensilla in the endemic New Zealand moth family Mnesarchaeidae: 
morphology and phylogenetic implications (Lepidoptera: Mnesarchaeoidea) 


By Michel J. FAUCHEUX, and George W. GIBBS 


Abstract 


A scanning electron microscope study of the antennal sensilla in five 
species of Mnesarchaca, sole genus in the endemic New Zealand 
moth family Mnesarchaeidae was made to elucidate their potential 
phylogenetic significance. Twelve sensillum types are described. 
Eight are common to all the species: multiporous long sensilla 
basiconica, multiporous sensilla trichodea, multiporous sensilla 
coeloconica, uniporous sensilla chaetica, aporous sensilla chaetica, 
aporous long-haired sensilla styloconica, aporous Béhm’s sensilla 
and sensilla campaniformia. 

Some sensillum types occur only in members of one of the two 
species groups currently recognized. The multiporous multibranched 
sensilla basiconica are present only in the fa/lax-group (paracosma, 
undescribed species 1), while the multiporous sensilla auricillica 
and the atypical short-styled sensilla styloconica appear restricted to 
the acufa-group (acuta, fusilella, undescribed species 2). 

The Mnesarchaeidae share with some other homoneurous moth 
families the presence of long-haired sensilla styloconica, and with 
the Neopseustidae also the aggregation of pores on some subtypes 
of sensilla basiconica (viz, the multibranched type and sensilla 
auricillica}. The multibranched sensilla basiconica in the fallax- 
group are in some aspects different from the sensilla ascoidea present 
in Micropterigidae and Opostegidae; they may be considered as a 
good autapomorphy of this species group. The aporous short-styled 
sensilla auricillica recorded from the Afresarchaea acuta-group 
seem so far to have been described elsewhere only from a hepialid 
among the homoneurous moths. 


Key words: Lepidoptera, Afnesarchaea, acuta-group, fallax-group, 
antenna, sensilla, phylogeny. 


Résumé 


Une étude au microscope électronique a balayage des sensilles 
antennaires dans cing espéces de Mnesarchaea, unique genre de la 
famille des Mnesarchaeidae, endémique de Nouvelle-Zélande, a été 
réalisée pour élucider leur éventuelle signification phylogénétique. 
Douze types sensillaires ont été décrits. Huit sont communs à 
toutes les espèces: les longues sensilles basiconiques multipores, 
les sensilles trichoïdes multipores, les sensilles coeloconiques 
multipores, les sensilles chétiformes unipores, les sensilles 
chétiformes sans pore, les sensilles styloconiques sans pore à long 
poil, les sensilles de BOhm et Jes sensilles campaniformes. 

Quatre types sensillaires existent seulement chez les membres 


de l’un des deux groupes d’espèces couramment reconnus. Les 
sensilles basiconiques ramifiées multipores sont présentes seulement 
dans le groupe fallax (puracosma, espèce 1 non décrite) tandis que 
les sensilles auricilliformes multipores et les sensilles styloconiques 
atypiques à style court sont restreintes au groupe acuta (acuta, 
fusilella, espèce 2 non décrite). 

Les Mnesarchaeidae partagent avec quelques autres familles de 
Lépidoptères homoneures la présence de sensilles styloconiques à 
long poil, et avec les Neopseustidae le groupement des pores chez 
quelques sous-types de sensilles basiconiques (ex. le type ramifié 
et les sensilles auricilliformes). Les sensilles basiconiques ramifiées 
du groupe /a//ax sont par plusieurs aspects différentes des sensilles 
ascoides présentes chez les Micropterigidae et les Opostegidae; elles 
peuvent être considérées comme étant une bonne autapomorphie 
de ce groupe d’espéces. Les sensilles styloconiques 4 style court 
identifiées dans le groupe acuta semblent avoir été décrites 
seulement chez un Hepialidae parmi les Lépidoptères homoneures. 


Mots-clefs: Lépidoptère, Mnesarchueu, groupe acuta, groupe 
Jallax, antenne, sensilles, phylogenèse. 


Introduction 


For some time now, the study of antennal sensilla 
has been known to contribute useful data for the 
understanding of the phylogeny of lower (homoneurous) 
Lepidoptera: Micropterigidae (FAUCHEUX, 1997; 
2004b), Agathiphagidae (FaucHEeux, 1990; 2004a), 
Heterobathmiidae (FAUCHEUX, 2004c), Lophocoronidae 
(Faucueux, 2006b) and Neopseustidae (FAUCHEUX, 
2005a, b; FAUCHEUX, ef al., 2006). The Mnesarchaeidae, 
which pertain to the Exoporia (one of the two lineages 
arising in the basal splitting event recognizable in 
the Neolepidoptera), have never been studied in this 
respect. 

The Mnesarchaeidae are a small family of the 
Lepidoptera, which is endemic to New Zealand. Its 
single genus, Mnesarchaea Meyrick, 1885, comprises 
small moths with wingspans between $ and 12 mm. 
The family Mnesarchaeidae is of particular interest 
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for being among the most overall generalized 
Neolepidoptera. Muruura (1972) noted the similarity 
of their external female genitalia to those of the 
Hepialoidea, and the exoporian nature of the female 
genital apparatus was convincingly demonstrated by 
Duacpa.e (1974). A position of the Mnesarchaeidae as 
a sister-group of Hepialoidea and constituting with the 
latter the high-rank taxon Exoporia (which in turn is the 
sister-group of the Heteroneura) has been the consensus 
phylogeny adapted in subsequent work (GIBBS, 
1979; KRISTENSEN, 1997, KRISTENSEN et al., 2007). 
As noted already by PxiLporr (1927), members of the 
genus Mnesarchaea present a very striking diversity in 
male genitalia and colour pattern features. Subsequent 
work (GIBBS, WIEGMANN & KRISTENSEN, in preparation) 
has led to the recognition of two species groups: 1° - 
the fallax-group species comprising M. fallax PHILPOTT, 
1927; M. fusca PmLPOTT, 1922; M. paracosma MEYRICK, 
1885 and an undescribed taxon Mnesarchaea species | 
(M. fallax being outside a clade comprising the other 
three and likely in most characters being closest to 
the morphological ground plan of the group). 2° - the 
acuta-group species comprising M. acuta PxHiLpott, 
1930; M. fusilella Waker, 1864; M. hamadelpha 
Meyrick, 1888; M. loxoscia MEYRICK, 1888; and six 
undescribed species (Mnesarchaea species 2-7). The 
Mnesarchaeidae are represented only in relatively few 
collections and several species are rare and/or have very 
restricted ranges. The present study is based on a sample 
of taxa from each species-group, but omits MZ fallax. 


Material and methods 


The examined material, all collected by G.W. Gibbs, 
comprises from the fallax-group: M. paracosma 
male, female, M. undescribed species |; from the 
acuta-group: M. fusilella male, female, M. acuta, M. 
undescribed species 2. For S.E.M. study, the antennae 
were cleaned in acetone, dehydrated into pure alcohol 
and mounted, both on the ventral and the dorsal face, 
on specimen holders. After coating with gold and 
palladium, preparations were examined in a Jeol J.S.M. 
6400F SEM at 10 kV. The mean number of each 
sensillum type was calculated from the counts of every 
fifth flagellomere with SEM. Sensillum terminology 
follows ZACHARUK (1985), FAUCHEUX (1999), HALLBERG 
et al. (2003). 


Results 


A — Gross morphology of antennae 

The antennae of Mnesarchaea spp. are about 2.0-2.7 
mm long, depending on size of the moth. They comprise 
an enlarged scape, a pedicel and a flagellum with 31-43 
(male) and 28-37 (female) cylindrical flagellomeres, of 
which the two basal ones may be incompletely or not 
at all separated. The gross morphology of the flagellum 
is constant throughout the family, and all segments are 
more or less uniform (Figs 1, 2). 

The flagellomeres have elongate arrowhead-like 
lamellar scales with a forked apex; they overlap each 
other and cover the flagellum surface almost entirely; 
thus there is no scaleless areas. In M. paracosma and 
M. species 1, the scale sockets are concentrated in the 
proximal third of each flagellomere and thus constitute 
a single band (Fig. 1). In the examined acuta-group 
species (M. acuta, M. fusilella, M. species 2) there are, 
in addition to the proximal scale-band, scattered scales 
on the remaining surface of the flagellomere (Figs 2, 
11). 

There is little differentiation between dorsal and 
ventral surfaces which is not surprising in view of 
the erect position of antennae (GipBs, 1979). The 
flagellum cuticle is wrinkled in a reticulate pattern and 
microtrichia are absent. 


B — The different types of sensilla 

In Mnesarchaea, a total of twelve types of antennal 
sensilla have so far been identified, but a few are 
restricted to just one of the two species groups. These 
sensillum types are: multiporous multibranched sensilla 
basiconica, multiporous long sensilla basiconica, 
multiporous sensilla auricillica, multiporous sensilla 
trichodea, multiporous sensilla coeloconica, uniporous 
sensilla chactica, aporous sensilla chaetica, aporous 
long-haired sensilla styloconica, aporous long-styled 
sensilla styloconica, aporous short-styled sensilla 
styloconica, aporous Béhm’s sensilla and aporous 
sensilla campaniformia. The morphological characters 
of these sensilla and their occurrence in all taxa are 
given in Tables 1 and 2. No sexual dimorphism in 
sensillum complement was observed. As in many lower 
Lepidoptera, for example the Neopseustidac (FAUCHEUX, 
2005b), most sensillum types (s. styloconica excepted) 
occur all around the flagellomeres, but are frequently 
more numerous on the ventral face. 


1 - The multiporous multibranched sensilla basiconica 
(MMSB) have been found only in the fa//ax-group 
where they are present from the 1“ flagellomere to 


Figs 1-12 — Antennal sensilla of Mnesarchaea sp. 1. M. paracosma, 4-6* descaled flagellomeres showing sensilla and alveola 
of proximal scales (arrow); 2. M. species 2, basal flagellomeres showing proximal (black arrow) and distal 
(white arrow) scale alveola; 3-5. 44 species 1 male, multibranched sensillum basiconicum; 6-7. M. paracosma, 
multibranched sensilfum basiconicum; 8. M. species 2, sensillum auricillicum (A), basiconicum (B) and trichodeum 
(T); 9. M. species 2, broken sensillum basiconicum; 10. M. fusilella female, sensillum basiconicum (arrow); 11. M. 
acuta, sensilla auricillica (A), proximal (black arrow) and distal (white arrow) scale alveola; 12. M. acuta, pores 


(arrow) of sensillum auricillicum. 
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Table 1 — Length and basal width of antennal sensilla of Mnesarchaea sp. 


Sensilla 


Multiporous multibranched sensilla basiconica (MMSB) 


Multiporous long sensilla basiconica (MLSB) 
Multiporous sensilla auricillica (MSA) 
Multiporous sensilla trichodea (MST) 
Multiporous sensilla coeloconica (MSC) 
Uniporous sensilla chaetica (USC) 

Aporous sensilla chaetica (ASC) 

Aporous long-haired sensilla styloconica (ALHSS) 
Aporous long-styled sensilla styloconica (ALSSS) 
Aporous short-styled sensilla styloconica (ASSSS) 
Aporous Béhm’s sensilla (ABS) 

Aporous sensilla campaniformia (ASC 


the apical flagellomere. They consist of 2-6 branches 
of slightly different lengths (Fig. 3) originating from 
a common base which usually has the form of a short 
(3-4 um) stem. The number of branches varies between 
flagellomeres and for a given flagellomere it varies 
from one specimen to another (of the same sex). Also 
occasionally, sensilla on the same flagellomere may 
have different branch numbers: thus in one male M. 
paracosma examined, the basal flagellomere has one 
sensillum with 2 branches on one face and one with 6 
on another. There seems to be a general trend towards 
higher branch number from the antennal base to a 
region around mid-length, while in the distal part, the 
dominant branch number is 3. The basal diameter of the 
sensillum is 3 or 4 times larger than that of a sensillum 


Length (um Basal width (um 
25.7 +/- 3.8 3.3 +/- 0.4 
23.8 +/- 4.2 1.7 +/- 0.2 
24.9 +/- 4.5 2.2 +/- 0.4 
42.1 +/- 5.3 1.3 +/- 0.2 

4.8 +/- 1.9 1.6 +/- 0.3 
32.5 +/- 3.6 1.1 +/- 0.2 
28.5 +/- 3.2 1.1 +/- 0.1 
49.4 +/- 4.8 §.2 +/- 0.3 

6.9 +/- 1.3 3.6 +/- 0.4 

3.7 +/- 0.9 1.5 +/- 0.2 
10.5 +/- 2.4 0.8 +/- 0.1 

2.5 +/- 0.5 7.5 +/- 0.2 


basiconicum or trichodeum, which suggests that the 
MMSB corresponds to several combined sensilla 
(Table 1). The diameter of each branch is similar to that 
of a trichoid sensillum. The sensillum wall possesses 
oblique ribs at the base which become annular towards 
the tip (Figs 4, 7). The wall structure of the MMSB 
thus resembles that of a typical sensillum trichodeum 
of Lepidoptera. In M. paracosma, the ribs at the base 
constitute a reticular pattern. The pores are located in 
the depressions delimited by the ribs (Fig. 5). On each 
flagellomere of both two species, the sensilla are located 
in 2 circles of 4 sensilla each: a median circle and a 
distal circle. Thus, in M. paracosma and M. hudsoni, the 
MMSSB is the most frequent sensillum type. 


Table 2 — Distribution of antennal sensilla in five species of Mnesarchaea sp. 


Sensilla fallax-group species 
aracosma species | 

MMSB + + 
MLSB - - 

MSA - - 

MST = + 
MSC + + 
USC + + 
ASC + + 
ALHSS + + 
ALSSS + + 
ASSSS - - 

ABS + + 
ASC + + 


acuta-group species 


acuta usilella species 2 
+ + + 
-+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
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2 - The multiporous long sensilla basiconica (MLSB) 
are present only in M. acuta, M. fusilella and M. species 
2. In the latter species, their size is equivalent to that of 
the sensilla auricillica and, like them, they are situated 
in a distal circle (Fig. 8). Their thin wall possesses an 
irregular network of ribs between which are located 
the pores (Fig. 9). In M. acuta and M. fusilella, they 
are much longer than the sensilla auricillica and they 
are always dispersed (Fig. 10), The number of MLSB 
varies from 2 to 6 per flagellomere. 


3 - The mutltiporous sensilla auricillica (MSA) have 
similarly been observed in the acuta-group species 
only. They are flattened, in the shape of an elongated 
tongue and their width can measure two or three times 
that of a sensillum basiconicum (Fig. 8). The MSA are 
perforated by pores placed between the branches of an 
irregular network of ribs (Fig. 12). Present from the 
1 flagellomere onwards, they continue up to the apex 
of the antenna. In M. species 2, they are all grouped 
in a circle of from 8 to 10 sensilla at the distal end 
of each flagellomere (Fig. 8). In A fusilella, they are 
less frequent and dispersed over the flagellomere to 
the extent of 2 to 3 per antennal face. In M. acuta, the 
MSA are spread out regularly over the total surface of 
the flagellomere except for the distal end where they 
form a circle (Fig. 11); the maximum number of sensilla 
observed in this species is 24 on the flagellomeres near 
mid-length. 


4 - The multiporous sensilla trichodea (MST), 
observed in all species, are the longest sensilla and 
are recognisable by their curvature (Fig. 13). They 
can be identified by their oblique striae at the base 
which become annular on the remainder of the hair 
(Figs 14, 15). In the acuta-group, they are numerous 
on each flagellomere: 16 (acuta), 18 (fusilella) and 
12 (M. species 2). Only two sensilla per flagellomere 
were observed in M. hudsoni male or female, and no 
sensillum was observed in M. paracosma. Thus, in the 
fallax-group which possesses multibranched sensilla 
basiconica, the MST are rare or absent. 


5 - The multiporous sensilla coeloconica (MSC) 
without a fringe of microtrichia are present in the five 
species to the extent of 1-2 per flagellomere (Fig. 16). 
They are always located towards the distal edge of the 
flagellomere. 


6 - The uniporous sensilla chaetica (USC) are 
characterised by their basal cupola, their stiff hair being 


inclined about 45° relative to the antennal surface (Fig. 
17), their blunt apex pierced by a terminal pore, and 
the longitudinal ribs (Fig. 18). Present in all species, 
they are relatively infrequent: 2-3 per flagellomere. 
However, in M. fusilella, they are arranged in a circle of 
9-10 sensilla on many of the flagellomeres. The apical 
flagellomere in all the species bears two circles (near 
mid-length and apex respectively) with 8-10 sensilla 
(Fig. 19). The subapical flagellomere of the male M. 
species 1 possesses a particular USC; it is 80-100 um 
in length and its diameter is three times that of a normal 
sensillum (Figs 19, 20). This sensillum has not been 
observed in any species of Mnesarchaea or even of any 
other Lepidoptera (FAUCHEUX, 1999). 


7 - The aporous sensilla chaetica (ASC) possess a wall 
which is ornamented like that of uniporous sensilla 
chaetica. They clearly differ by their double basal 
cupola of limited height, their slender, pointed apex 
and the absence of a terminal pore (Figs 21, 22). Their 
number does not exceed 2 to 4 sensilla per flagellomere. 
Similar sensilla inclined at an angle of 45° are also 
present on the scape and the pedicel (Figs 23, 24). 


8 - The aporous long-haired sensilla styloconica 
(ALHSS) resemble uniporous sensilla chaetica 
whose cupola is transformed into a proeminent stylus 
of a height three times that of a typical sensillum 
styloconicum (Fig. 25). The proximal half of the 
stylus often reveals the same reticulate pattern as the 
antennal cuticle whereas the distal half is smooth. The 
sensillum is ventral, always located at the distal end of 
the flagellomere, and is present on only about 1/5" of 
the flagellomeres. 


9 - The aporous long-styled sensilla styloconica 
(ALSSS) possess the typical morphology of the 
antennal sensilla styloconica of Lepidoptera. They 
are only present in M. paracosma (Fig. 26) and M. 
hudsoni (Fig. 27). As in all other Lepidoptera, one 
sensillum is situated ventrally in the middle of the distal 
edge of flagellomere. It is absent on about a third of 
flagellomeres. 


10 - The aporous short-styled sensilla styloconica 
(ASSSS) are present in M. fusilella (Fig. 28), M. falcata 
(Fig. 29) and M. acuta in which the typical sensilla 
styloconica are absent. They occupy the same position 
in the middle of the distal edge of the flagellomere. 
They resemble blunt-tipped sensilla basiconica inserted 
in a very broad socket. 
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Figs 13-29 — Antennal sensilla of Mnesarchaea sp. 13. M. acuta, sensillum trichodeum (arrow); 14. M. fusilella, detail of 
sensillum basiconicum (B) and trichodeum (T); 15. M. species 1, male, distal part of sensillum trichodeum; 16. 
M. paracosma, sensillum coeloconicum; 17. M. fusilella female, uniporous sensilla chactica (arrows); 18. M. 
species 1, male, detail of uniporous sensillum chaeticum; 19. apical flagellomere of M. species 1, male, typical 
uniporous sensilla chaetica (white arrows) and long uniporous sensillum chacticum (black arrow); 20. detail of 
long uniporous sensillum chaeticum; 21-22. M. fusilella male, aporous sensilla chaetica of flagellomere (arrows) 
and detail; 23-24. M. fusilella male, aporous sensilla chactica of pedicel (arrow) and detail; 25. AZ species 2, long- 
haired sensillum styloconicum; 26. M. paracosma, long-styled sensillum styloconicum (arrow); 27. idem in M. 
hudsoni; 28. M. fusilella, short-styled sensillum styleconicum (arrow); 29. idem in M. species 2. 
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Figs 30-33 — Antennal sensilla of Mnesarchaea sp. 30. M. fusilella male, scape (S), pedicel (P) and Bohm’s sensilla (arrow); 
31. M. fusilella, Bohm’s sensilla of scape (arrow); 32. M. species 1, male, Bohm’s sensilla of pedicel (arrow); 33. 
M. paracosma, sensillum campaniformium at the apex of pedicel. 


I] - The aporous Böhm’ sensilla (ABS) are grouped at 
the base of the scape (Figs 30, 31) and the pedicel (Fig. 
32). As we have only a few specimens of moths in our 
possession, we have been unable to specify the exact 
number of sensillum groups. 


12 - The aporous sensilla campaniformium (ASC) is 
located at the apex of the pedicel (Fig. 33). 


Discussion 


Morphological and functional aspects 

A probably olfactory function of the sensilla trichodea, 
basiconica, auricillica and coeloconica in Mnesarchaea 
can be inferred by analogy with morphologically similar 
and physiologically characterized multiporous sensilla 
of other moths (ZACHARUK, 1985; FAUCHEUX, 1999). 

The multiporous sensilla trichodea are specialized 
for perception of female sex-produced pheromones 
(Hansson eż al., 1989). In Lepidoptera, they are always 
more numerous in the male than in the female but in 
M. paracosma and M. fusilella, we have no observed a 


sexual difference in sensillum numbers. The behaviour 
of adult moths suggests sex pheromones are involved, 
but attempts to confirm this have not met with success 
to date. 

The multiporous multibranched sensilla basiconica 
of Mnesarchaea bear some resemblance to the sensilla 
ascoidea of Micropterigidae (FaucHEux,1997; 2004b) 
and Opostegidae (NIEUKERKEN & Dop, 1987; Davis, 
1989; Davis & Stonis, 2007), but in these, the branches 
always originate from the sensillum base itself, never 
with a common “stem”, and the branch numbers always 
exceed four on all but the most basal flagellomeres. 
Moreover, the ascoids of Micropterigidae and 
Opostegidae occur in small numbers and in fixed 
positions on each typical flagellomere: in the former, 
there are two, located on opposite lateral faces of the 
proximal part of the flagellomere and one on the mid- 
dorsal distal part. 

In Micropterigidae, the sensillum branches have a 
thin, flattened wall surface which is perforated only on 
the upper surface whereas the sensilla of Opostegidae 
have a cuticular wall surface which is circular, thick and 
entirely perforated. We have observed no notable sexual 
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dimorphism in the number of multibranched sensilla 
basiconica in M paracosma. 

While sensilla auricillica have been stated to 
be absent in Lophocoronidae, Neopseustidae and 
Mnesarchaeidae (NIELSEN & KRISTENSEN, 1996), 
their presence in these families of lower Lepidoptera 
has subsequently been revealed (Faucteux,2006b; 
FAUCHEUX, et al., 2006; present paper). Since sensilla 
auricillica were first described by CaLLAHAN (1975), 
subsequent research has demonstrated considerable 
polymorphism in their structure; the only trait which 
unites them is their flatness: they are simply flattened 
sensilla basiconica (FAUCHEUX,1999). The wall pores 
of multiporous sensilla basiconica and s. auricillica of 
lepidopteran antennae are either aligned longitudinally, 
or without apparent order (review in FAUCHEUX, 1999). 
The clustered arrangement of the pores observed in 
long sensilla basiconica and sensilla auricillica of 
Mnesarchaeidae is a character shared with the family 
of Neopseustidae (FAUCHEUX ef al., 2006). The sensilla 
auricillica in Noctuidae are sensitive to plant odours 
(ANDERSON et al., 2000), but in the basal glossatan 
family Eriocraniidae, they are also known to respond 
to sex pheromone compounds (Larsson ef al., 2002). 
Thus, the sensilla auricillica in the acuta-group (and 
also perhaps the multibranched sensilla basiconica in 
the fallax-group) of Mnesarchaea may be the principal 
receptors of sex pheromones. The long sensilla 
basiconica and sensilla coeloconica in lepidopterans are 
sensitive to plant odours (KaFKa, 1987; PopHor, 1997). 

The uniporous sensilla chaetica have a gustative 
function which probably is significant in the choice of 
egg-laying site. The aporous sensilla chaetica are rare 
on the antennae of Lepidoptera and are only present 
in the basal lineages in the order (FAUCHEUX, 1999). 
Those of the flagellum are located under the scales and 
therefore probably mechanoreceptors and sensitive to 
pressure from the scales. According to NIEUKERKEN & 
Dor (1987), they may have a function in registration 
of air pressure and thus direction and velocity of flight. 
The isolated erect sensilla of the scape and pedicel are 
probably tactile mechanoreceptors. 

Long-haired sensilla styloconica are described from 
basal clades in the Lepidoptera, viz., Micropterigidae 
(FAUCHEUX,1997),  Lophocoronidae (NIELSEN & 
KRISTENSEN, 1996), Neopseustidae (FaucHEUX, 2005b; 
FAUCHEUX ef al., 2006; here they have been termed 
“aporous stylus-shaped sensilla chaetica”), and 
Mnesarchaeidae. In mnesarchaeids, these sensilla 
are probably tactile mechanoreceptors, because 
no membrane is clearly visible at the distal end of 
the stylus. Moreover, in known tactile sensilla, the 


dendrite of the bipolar neuron is very short, forming 
a tubular body which, in the sensillum styloconicum 
of Mnesarchaea, would expectedly be located in 
the distal end of the stylus, and also the pericaryon 
would be situated in the stylus (FAucHEUx, 1999), this 
appears improbable. Consequently, it is possible that 
the long-haired sensilla styloconica are thermo- and 
hygroreceptors, as are the antennal cone-shaped sensilla 
styloconica of Lepidoptera examined by STEINBRECHT 
(1998). In some insects, poreless sensilla with inflexible 
sockets and apical hairs are known to be thermo- and 
hygroreceptors (ALTNER ef al, 1983). Moreover, 
in certain Tineidae such as Trichophaga tapetzella 
Linnaeus, the cone of sensilla styloconica is very long 
(FAUCHEUX,1989) and transient forms between sensilla 
chaetica and sensilla styloconica have been described in 
Lepidoptera (FAUCHEUX, 2006a). 

Aporous long-styled and aporous short-styled 
sensilla styloconica are thermo-hygroreceptors in 
moths (STENBRECHT & MULLER, 1991). BGhm’s sensilla 
monitor the position of the FAUCHEUx,, 1999). 


Sensillum homology and phylogenetic implications 
The multiporous multibranched sensilla basiconica 
differ from multiporous sensilla auricillica in the 
arrangement of their pores and their distribution on the 
flagellomere. In no specics of the fa//ax-group, have we 
observed unbranched multiporous sensilla basiconica 
on the first flagellomeres, while this modification of the 
“sensilla ascoidea” (multibranched sensilla basiconica) 
is frequent in Micropterigidae (FAUCHEUX, 1997) and 
Opostegidae (Davis, 1989). It remains very uncertain 
whether the aporous short-styled and the aporous 
long-styled sensilla styloconica may be considered 
homologous. 

The two species groups (fallax- and acuta-groups) 
recognized in ongoing phylogenetic analyses of 
Mnesarchaea appear strongly supported by both 
morphological and molecular data (Gisss, Wi£GMANN & 
KRISTENSEN, in preparation) and the results here obtained 
on the antennal sensilla underscore the phenetic 
distinctness of these groups: only the examined acuta- 
group (M. acuta, M. fusilella, M. species 2) possesses 
multiporous sensilla auricillica and aporous short-styled 
sensilla styloconica, whereas only the fa/lax-group 
members species possesses multiporous multibranched 
sensillum basiconica. Such diversity in antennal 
sensillum-type complement between species assigned 
to the same genus may be previously unrecorded from 
Lepidoptera. The uniqueness of the multibranched 
sensilla basiconica arguably makes this sensillum type 
a strong autapomorphic character for this group. In 
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contrast, the sensilla auricillica and the short-styled 
sensilla styloconica may pertain to the ground plan of 
the Exoporia hence their presence in the studied species 
of the acuta-group do not per se support the monophyly 
of this group. The other sensilla, being overall uniform 
in all species of Mnesarchaea do not give new data on 
phylogeny. 

The aporous long-haired sensilla styloconica, present 
in Mnesarchaeidae, have counterparts in micropterigids, 
lophocoronids and neopseustids (FAUCHEUX, 1997; 
NIELSEN & KRISTENSEN, 1996; FAUCHEUX, 2005b; 
FAUCHEUX ef al., 2006); is this type indeed restricted to 
the homoneurous grade within the order? — and has it 
been independently lost in more lineages? Perhaps the 
most surprising character shared by members of the 
Mnesarchaeidae and Neopseustidae is the grouping of 
the pores of the sensilla basiconica: multiporous large 
sensilla basiconica and multiporous sensilla basiconica 
in Neopseustidae (FAUCHEUX,2005a; 2005b; FAUCHEUX, 
et al., 2006) and on the multiporous multibranched 
sensilla basiconica and multiporous sensilla auricillica 
in Mnesarchaeidae. This resemblance also indicates 
that a number of distinctive sensillum types (large 
s. basiconicum, multibranched s. basiconicum, and 
s. auricillicum) are variants of a single type, viz. the 
multiporous sensillum basiconicum (FAUCHEUX,1999). 
What is more, the sensilla auricillica of the acuta-group 
are morphologically very close to the “multiporous 
large sensilla basiconica” of certain Neopseustidae. 

As mentioned, the Mnesarchaeidae (sole family in the 
formally redundant superfamily Mnesarchaeoidea) are 
presently grouped with the Hepialoidea (Neotheoridae, 
Palaeosetidae, Prototheoridae, Hepialidae s. /at.) in the 
Exoporia (review in KRISTENSEN, 1998). Comparisons 
between the antennal sensillum complements in the 
sister-superfamilies Mnesarchaeoidea and Hepialoidea 
await more in-depth examinations of a broad taxon 
sample across the latter. Suffice it here to say that while 
in the hepialid s. st Triodia sylvina (Linnaeus, 1761), 
sensilla auricillica, multibranched basiconica and 
typical sensilla styloconica are absent (FAUCHEUX, 1999; 
2008), sensilla auricillica do occur in some Hepialidae 
from New Zealand (FLower & HELSON, 1976), while the 
sensilla styloconica described by these previous authors 
are in fact sensilla coeloconica (FAUCHEUX, 1999). The 
African Afrotheora thermodes (Meyrick) belonging 
to the informal genus group “primitive Hepialidae” 
(see KRISTENSEN, 1998) has a sensillum styloconicum 
(NIELSEN & ScoBLE, 1986; fig. 24, p. 35) which, by 
its form and position on the flagellomere, resembles 
the aporous short-styled sensillum styloconicum in 
the Mnesarchaea acuta-group; this type may then 


straightforwardly be ascribed to the exoporian ground 
plan. 
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